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War  Department,  January  16,  18771 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate,  for  the  information  of  the  Committee  bn  Commerce,  report  of 
Maj.  G.  Weitzel,  Corps  of  Engineers,  on  the  superintendence,  manage- 
ment, aud  repair,  &c.,  of  the  Louisville  and  Portland  Canal  for  the  year 
ending  December  31,  1876,  with  letter  ot  the  Chief  of  Engineers  sub- 

omitting  the  same.  j D CAMERON, 

Secretary  of  War. 



0 

Office  of  the  Chief  of  Engineers, 

Washington,  D.  0.,  January,  15,  1877. 

XT  Sir  : To  comply  with  the  requirements  of  section  3 ot  Die  act  of  May 
11,1874, 

Portland  

leave  to  submit  copies  of  the  report  of  Maj.  , 

...  eers,  on  the  superintendence,  management,  and  repair,  and  showing  tne 
receipts  and  expenditures  of  the  canal,  for  the  calendar  yetir  ending 

'Z  December  31,  1876.  , . , , 

1 It  will  be  seen  that  during  the  year  the  receipts  exceeded  the  expend- 
- itures  in  the  sum  of  $11,290.07,  and  that  the  balance  available  on  the 

1st  of  January,  1877,  amounts  to  the  sum  of  $26,955.60. 

It  was  found  necessary,  in  order  to  promote  its  efficiency , that  exten- 
sive repairs  be  made  upon  the  towboats,  dredges,  aud  other  property  o 
the  canal,  and  also  that  a line  of  telegraph  from  its  head  to  the  locks,  a 
distance  of' about  two  miles,  be  constructed,  and  that  a large  cistern  be 
built,  &c.  The  execution  of  this  work,  of  course,  added  largely  to  t e 

expenditures  for  the  year.  „ „ . 

Section  3 of  the  act  referred  to  contains  the  following  prov  lsion  . 

And  to  ascertain  what  rates  will  pay  current  expenses  after  the  present  year,  [13/4,] 
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the  Secretary  of  War  shall,  on  the  first  Monday  of  January  of  each  year,  ascertain 
from  the  expenses  of  the  previous  year  what  tolls  will  probably  pay  the  expenses  of 
the  current  year;  and  he  shall  fix  and  declare  the  rate  of  tolls  thus  ascertained  to  be 
charged  for  the  current  year ; * 16  * and  he  shall,  in  his  next  annual  report,  set 

forth  such  receipts  and  expenditures,  and  the  condition  of  said  canal,  with  a view  to 
such  legislation  as  may  be  necessary  for  the  superintendence  and  management  thereof. 

Accordingly,  Major  Weitzel  has  submitted  the  following  rates  of  tolls 
and  charges  for  the  year  ending  December  31,  1877,  which  he  considers 
reasonable  and  fair,  and  which  are  respectfully  recommended  for  ap- 
proval: 

On  steamboats  and  model  barges,  10  cents  per  ton  under  tonnage. 

On  square  barges,  flats,  coal-boats,  &c.,  8 cents  per  ton.  measured  capacity. 

On  steamboats  under  50  tons  and  flaTs  under  63  tons,  $5. 

Square  barges  and  coal-boats  which  have  passed  through  the  canal,  returning  empty, 
5 cents  per  ton  measured  capacity. 

On  rafts  of  logs,  &c.,  measurement  and  rates  the  same  as  for  flats. 

Boats  belonging  to  the  United  States,  free. 

For  use  of  dry-dock  one  day,  $20 ; each  additional  day,  $10. 

For  towing,  ordinary  rates  of  harbor-b»  ats. 

For  use  of  dredges,  $30  per  day  of  12  hours  for  each  dredge. 

For  use  of  steam-pump  on  towboat,  $2.50  per  hour. 

As  the  report  of  Major  Weitzel  contains  matter  of  value  relating  to 
commerce  and  navigation,  it  is  suggested  that  it  be  sent  to  Congress 
for  the  information  of  the  Committees  on  Commerce  of  the  Senate  and 
House  of  Representatives. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 

Brig.  Gen.  and  Chief  of  Engineers. 

Hon.  J.  D.  Cameron, 

Secretary  of  War. 


SUPERINTENDENCE,  MANAGEMENT,  AND  REPAIR  OF  THE  LOUISVILLE 
AND  PORTLAND  CANAL  FOR  THE  YEAR  ENDING  DECEMBER  31,  1876. 

United  States  Engineer  Office, 

Louisville , Ky .,  December  SO,  1876. 

General:  In  accordance  with  your  instructions,  and  to  enable  the 
honorable  Secretary  of  War  to  comply  with  the  provisions  of  section  3 I 
of  the  act  of  Congress  approved  May  11,  1874,  entitled  a An  act  pro- 
viding for  the  payment  of  the  bonds  of  the  Louisville  and  Portland  Canal  I 
Company,”  I have  the  honor  to  submit  the  following  report  on  the  su- 
perintendence, management,  and  repair  of  the  Louisville  and  Portland 
Canal  for  the  calendar  year  ending  December  31,  1876: 

My  assistant  in  immediate  charge  of  the  work,  Capt.  A.  Mackenzie, . 
Corps  of  Engineers,  has  again  submitted  a complete  and  full  report  to 
me.  By  my  special  directions,  detailed  statistics  bearing  on  all  the: 
practical  points  which  will  be  of  interest  to  the  profession  were  care- 1 
fully  gathered,  and  are  submitted  in  the  five  tables  which  are  annexed 
to  Captain  Mackenzie’s  report.  The  latter  is  annexed  hereto,  and  forms^ 
a part  of  this.  It  will  be  seen  from  it  that  the  past  year  has  been  moreji 
favorable  for  navigation  than  the  previous  year,  and  there  has  been  as! 
corresponding'  gain  in  the  earnings  of  the  canal.  The  receipts  during] 
this  period  have  been  $80,766.28;  the  expenditures,  $69,476.21.  The 
surplus  on  December  31,  1875,  was  $15,665.53.  The  surplus  on  Decern- 
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ber  31,  1876,  was  $26,955.60.  This  surplus  was  gained  in  spite  of  the 
following  work,  which  was  done  during  the  year: 

One  tow-boat  completely  repaired. 

Two  dredges  completely  rebuilt. 

Three  dump-scows  rebuilt  aud  enlarged. 

A machine-shop  built. 

Eighteenth  street  swing-bridge  over  the  caual  completely  repaired. 

A telegraph-line  from  head  of  canal  to  locks,  2 miles  long,  constructed. 

A fire-cistern,  with  a capacity  of  500  barrels,  was  built. 

An  osage-orange  hedge  was  planted  along  the  canal,  from  the  new  locks  to  the  rail- 
road-bridge, near  the  head  of  the  canal. 

The  grounds  around  the  dry -dock  were  graded,  aud  permanent  ways  were  laid. 

A new  foundation  for  the  lock-engine  was  built. 

In  doing  all  of  this  work,  we  have  pursued  the  policy  which  we  mapped 
out  in  the  beginning.  This  was  to  carry  on  the  repairs  in  the  order  of 
their  necessity,  and  as  soon  as  a proper  amount  of  receipts  in  excess  of 
expenditures  had  accrued.  This  was  the  only  policy  we  could  pursue  in 
the  absence  of  the  loan  or  appropriation  of  $50,000,  which  I recom- 
mended to  be  made  by  Congress  in  all  of  my  previous  reports.  In  con- 
sequence of  the  good  stage  of  navigation  of  the  river  during  the  past* 
two  years  and  the  careful  and  economical  management  on  the  part  of  my 
assistants,  we  have  succeeded  much  better  than  we  anticipated.  I am 
not  disposed  in  this  report  to  renew  my  recommendation  for  the  above 
loan  or  appropriation,  but  at  the  same  time  I cannot  make  any  change 
in  my  recommendations  previously  made  for  the  rates  of  tolls,  &c. 

So  many  things  remain  still  to  be  done,  as  Captain  Mackenzie’s  report 
showis  in  detail,  that  it  would  be  extremely  hazardous  to  reduce  the  pres- 
ent rate  of  toll.  For  the  reasons  also  fully  given  in  Captain  Mackenzie’s 
report,  I recommend  that  we  may,  in  the  contingencies  enumerated  by 
him,  hire  our  dredges  and  steam-pump  on  the  towboat  Walker  Morris. 

To  recapitulate,  I respectfully  recommend  the  following  rates  of  toll, 
&c.,  for  the  calendar  year  ending  December  31, 1877,  as  being  reasonable 
and  fair,  v;iz : 

On  steamboats  and  model  barges,  10  cents  per  ton  under  tonnage. 

On  square  barges,  flats,  aud  coal-boats,  8 cents  per  ton  measured  capacity. 

On  steamboats  under  50  tons,  and  flats  under  63  tons,  $5  per  lockage. 

On  square  barges  and  coal-boats,  which  have  passed  through  the  canal  loaded  and 
returning  empty,  5 cents  per  ton  measured  capacity. 

On  rafts  of  logs,  &c.,  measurement  and  rates  same  as  for  flats. 

On  boats  belonging  to  the  United  States,  no  toll. 

For  the  use  of  dry-dock,  $20  for  the  first  day,  and  $10  additional  for  each  succeed- 
ing day. 

For  towing,  the  ordinary  rates  of  harbor -boats. 

For  the  use  of  dredges,  $30  for  twelve  hours  use  each. 

For  the  use  -of  the  steam-pump  on  the  towboat  Walker  Morris,  $2.50  per  hour. 

I have  received  authority  to  construct  two  new  sets  of  gates,  and  they 
have  been  begun,  and  will  be  completed  as  rapidly  as  possible. 

Since  the  dredges  have  been  rebuilt,  the  experience  seems  to  show  that 
it  will  not  be  necessary  to  employ  auxiliary  means  for  clearing  out  the 
sediment  deposited  in  the  canal  by  flushing  it  by  means  of  a movable 
dam  at  its  head,  and  I do  not  intend  now  to  build  it  unless  further  ex- 
perience would  plainly  show  it  to  be  of  benefit  corresponding  to  its  cost. 

I beg  leave  again  to  call  attention  to  the  great  importance  of  enact- 
ing into  a law  “The  rules  and  regulations  for  the  government  of  the 
Louisville  and  Portland  Canal  and  those  using  it,”  which  were  submit- 
ted by  Captain  Mackenzie,  and  are  given  in  my  report  dated  January  1, 
1876,  (Ex.  Doc.  No.  67,  H.  E.,  44th  Congress,  1st  session.) 
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In  conclusion,  I think  it  only  an  act  of  justice  to  replace  on  record 
that  the  management  of  this  work  has  been  conducted  in  the  most  sat- 
isfactory and  economical  manner  by  Captain  Mackenzie  and  those  on 
duty  with  him. 

Annexed  hereto  is  the  financial  statement  for  the  calendar  year  end- 
ing December  31,  1876. 

I am,  general,  very  respectfully,  your  obedient  servant, 

G.  WEITZEL, 
Major  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers , U.  JS.  A. 


Financial  statement  for  calendar  year  ending  December  31,  1876. 


Deposits. 

Expenditures. 

Months. 

Amount. 

Months. 

Amount. 

1876. 

January 

$2,  953  47 
1,  302  51 

7,  654  02 
9,  630  92 

15,  305  01 

8,  248  54 
6, 465  08 
5,  267  33 

5,  037  40 

6,  727  89 
8,  030  01 
4, 144  10 

1876. 

January 

$3,  551  53 

8,  205  98 
3,  824  48 

425  10 
7,  704  78 

9,  030  94 
3,  307  50 
6,  989  34 
8, 126  33 

3,  648  72 

4,  227  42 
10,  434  09 

February 

February  

March 

March 

April 

April 

May 

Mav 

June  

June 

Julv  1 

July  ...  

August 

August 

September 

September 

October 

October 

November 

November 

December 

December 

80,  766  28 

69,  476  21 

Cash  on  hand  December  31, 1876,  $26,955.60. 


REPORT  OF  CAPT.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

Louisville,  Ky.,  December  31,  1876. 

Sir:  In  accordance  with  your  instructions,  I have  the  honor  to  submit  the  following 
report  upon  the  superintendence,  management,  and  repairs  of  the  Louisville  and  Port- 
land Canal  for  calendar  year  ending  December  31,  1876  : 

PRESENT  CONDITION  OF  THE  CANAL. 

The  canal  and  the  new  locks  are  in  good  condition,  with  the  exception  of  the  guard- 
gates.  New  gates  are  now  being  built. 

The  old  locks  are  very  much  dilapidated,  requiring  new  lift-gates  and  new  miter-sills. 
Some  necessary  repairs  on  the  lower  miter-sill  have  been  authorized,  but  high  water 
has  prevented  any  work  on  it  during  the  past  year.  The  guard-gates  of  these  locks 
must  be  rebuilt  very  soon. 

The  dry-dock  is  in  good  condition,  but  is  not  very  serviceable  on  account  of  its  small 
size  and  low  gates. 

The  canal  buildings  and  shops  are  in  good  condition ; but  the  latter,  being  all  of 
wood,  can  only  be  considered  as  temporary  structures. 

The  towboat,  dredges,  and  all  accessories  of  the  dredging  department,  have  been 
thoroughly  repaired,  and  are  now  in  perfect  order. 

WORK  ACCOMPLISHED  DURING  THE  YEAR. 

Dredging  department. — When  the  United  States  took  charge  of  the  caual  in  June,  1874, 
the  boats,  dredges,  &c.,  were  in  a very  poor  condition,  and  though  necessity  of  thor- 
oughly repairing  this  apparatus  was  then  recognized,  it  was  not  until  the  close  of  the 
year  1875  that  the  excess  of  the  receipts  over  ordinary  expenses  justified  any  large 
expenditure. 

A new  hull  for  the  towboat,  built  by  James  Howard  & Co.,  at  Jeffersonville,  Ind., 
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was  launched  February  19;  hut  high  water  and  heavy  deposits  of  sediment  kept  the 
dredges  and  old  steamboat  at  work  until  June  3,  when  the  old  boat  was  dismantled, 
and  the  machinery,  after  thorough  repairing,  was  transferred  to  the  new  hull.  All 
repairs  were  completed  and  the  new  boat  commenced  work  July  14.  The  boat  is  now 
in  perfect  order,  and  is  provided  with  a powerful  force-pump,  which  can  bo  used  for 
wrecking  purposes  or  as  a fire-extinguisher. 

On  the  4th  of  June,  dredge  No.  1 was  taken  into  the  dry-dock,  thoroughly  repaired, 
and  machinery  added  for  raising  the  spuds  by  steam-power.  This  dredge  was  again 
set  to  work  August  4. 

The  repairs  of  dredge  No.  2,  which  were  commenced  September  29  and  completed 
this  month,  have  consisted  in  building  a new  hull,  a new  boiler,  and  putting  in  spud- 
hoisting machinery. 

During  the  year,  three  dump  scows  have  been  enlarged  and  thoroughly  repaired. 
They  now  hold  38  cubic  yards  each,  aud,  though  much  larger,  are  much  easier  managed 
than  the  old  scows. 

Excepting  the  building  of  the  hull  of  the  towboat,  the  boiler,  and  the  spud-hoisting 
machinery  of  the  dredges,  all  the  above  repairs  have  been  made  at  the  locks  by  our 
own  mechanics,  assisted  by  the  lock-hands  and  hired  labor,  and  under  the  immediate 
supervision  of  the  superintendent  of  the  canal. 

Macliine-shop. — The  constant  repairs  required  on  the  boats,  gates,  bridges,  &c.,  sug- 
gested last  year  the  importance  of  establishing  a shop  of  our  own,  where  the  work 
could  be  done  promptly  and  cheaply.  During  the  past  year,  a building  has  been 
created,  and  the  following  machines  have  been  put  in  operation  : Two  circular  saws, 
one  screw  and  bolt  cutter,  one  drill-press,  one  grindstoue,  and  one  50  feet  dimension 
planer.  All  these  machines  are  run  by  a small  engine,  formerly  used  at  the  old  locks, 
and  nearly  all  the  labor  of  setting  up  machinery  has  been  done  by  the  canal  mechan- 
ics, assisted  by  the  lock-bands.  The  bolt-machine  has  cut  the  nuts  and  bolts  for  the 
dredges,  dump  scows,  and  gates;  and,  while  it  costs  but  $248.20,  it  has  up  to  the  present 
time  effected  a saving  of  $254.55. 

The  taws  and  planer  have  prepared  all  the  timber  used  in  rebuilding  the  dredges 
and  scows,  and  have  now  commenced  work  on  the  timber  for  the  new  gates.  The  esti- 
mated cost  of  labor  already  saved  by  these  machines  is  $439.25 ; and  it  will  be  but  a 
short  time  before  they  will,  like  the  bolt-cutter,  have  saved  a sufficient  amount  to 
cover  their  original  cost. 

Eighteenlh-street  bridge. — During  the  latter  part  of  this  year,  an  old  contract  was 
found  among  the  records  of  the  city  council  requiring  the  canal  company  to  keep  the 
road-bridge  crossing  the  canal  at  Eighteenth  street  in  repair.'  In  accordance  with«fhis 
agreement,  the  bridge  has  been  thoroughly  repaired. 

Miscellaneous  work. — A telegraph-line  connecting  a small  office  at  the  head  of  the  canal 
with  the  locks  has  been  put  in  operation. 

A fire-cistern  holding  500  barrels  has  been  built  near  the  shops,  and  a city  fire-alarm 
box  has  been  placed  at  the  locks. 

An  osage-orange  hedge  has  been  planted  the  entire  length  of  the  canal.  It  will  in  a 
few  years  replace  the  wooden  fence  which  now  protects  the  slopes. 

The  ground  in  the  vicinity  of  the  dry-dock  has  been  graded,  and  permanent  ways 
put  up  for  building,  repairing,  and  launching  boats  and  gates. 

Maps  and  titles  of  the  canal  property  have  been  obtained,  but  the  contemplated  sur- 
vey has  not  yet  been  made  on  account  of  high  water.  A foundation  has  been  built 
and  preparations  made  for  raising  the  small  engine  at  the  new  locks  above  the  reach 
of  ordinary  floods.  The  mechanics  have  been  employed  on  the  extensive  repairs  of 
boats,  dredges,  and  scows,  and,  in  addition,  have  made  all  ordinary  repairs  of  gates, 
bridges,  machinery,  &c. 

The  principal  work  done  by  the  lock-hands  is  shown  in  the  annexed  table,  which 
gives  number  of  boats  passed  through  the  locks.  When  not  working  at  the  gates,  the 
employes  have  assisted  the  mechanics,  graded  the  grounds,  plauted  the  hedge,  put  up 
telegraph,  &c. 

The  towboat,  when  not  employed  with  the  dredges,  has  furnished  assistance  to  boats 
and  tows. 

Office  work. — The  office  has  been  preparing  regular  reports  of  operations  and  receipts 
from  tolls,  compiling  statistical  information,  making  plans  and  specifications  for  boats, 
dredges,  shops,  machinery,  &c.,  and  collecting  tolls.  Attention  has  been  given  to 
plans  for  permanently  improving  the  canal  and  reducing  expenses.  The  collection  of 
river  and  canal  water  has  been  continued  through  the  year,  the  amounts  of  sediment 
have  been  determined,  and  analyses  of  the  water  have  been  made.  One  pound  of 
water  was  taken  from  the  river  daily  during  a low  stage,  from  September  7 to  Novem- 
ber 8,  1875.  The  62  pounds  yielded  but  65  grains  of  sediment,  while  62  pounds  taken 
in  a similar  manner  from  January  10  to  March  13,  during  high  water,  yielded  493 
graius.  Three  hundred  and  seventy-two  pounds,  taken  one  pound  daily,  from  July  7, 
1875,  to  July  17,  1K76,  yielded  2,352  grains  of|sedi men t.  These  experiments  were  all 
taken  just  below  the  surface  of  the  river,  in  a strong  current.  From  January  l to 
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April  1,  1876,  specimens  of  river  water  were  taken  from  the  surface  at  mid-depth,  and 
from  the  bottom.  The  average  yield  of  sediment  was  as  follows : at  surface  8.82 
grains,  at  mid-depth  10.43  grains,  and  at  bottom  11.67  grains. 

Numerous  analyses  of  the  canal  water  show  that,  while  the  matter  thrown  into  the 
canal  by  the  city  sewers  has  no  injurious  effect  on  the  walls  or  the  gates,  it  does  affect 
the  boilers  of  the  steamboats  aud  the  dredges.  When  using  the  caual  water,  the  large 
amount  of  lime  and  soda  washed  in  from  the  paper-mills  coats  the  boilers  rapidly,  and 
cleaning  out  is  necessary  every  two  or  three  weeks,  while,  when  using  river  water, 
cleaning  out  once  a month  is  sufficient.  The  large  amount  of  organic  matter  washed 
into  the  canal  from  the  sewers  undoubtedly  affects  the  health  of  the  lock-hands,  and 
is  partially  the  cause  of  the  malarial  diseases  which  are  prevalent  amongst  them.  One 
thousand  grams  of  water  taken  from  the  canal  twelve  hours  after  a heavy  rain  yielded 
0.345  gram  of  organic  matter. 

NUMBER  OF  EMPLOYES  AND  COST  OF  LABOR. 

The  force  employed  in  the  management  of  the  canal  at  the  beginning  of  the  year 
was  as  follows : One  superintendent,  assistant  superintendent,  one  toll-col lecter  aud 
clerk,  two  lock-masters,  four  mechanics,  one  captain  and  pilot,  one  foreman,  three  engi- 
neers, and  forty-one  laborers,  watchman,  firemen,  &c.  The  regular  pay-roll  then 
amounted  to  $3,330  per  month,  but  during  the  year  it  has,  by  the  discharge  of  three 
meD,  been  reduced  to  $3,105  per  month.  The  number  of  employes  is  now  as  low  as  it 
can  be  made  until  machinery  replaces  man-power  in  the  lock  gates.  During  the  year 
extra  labor  at  the  locks  has  cost  $299.86  and  the  night-work  of  the  dredge-force  has 
cost  $265.42. 

RATES  OF  TOLL,  ETC. 

No  change  has  been  made  in  the  rates  of  toll  since  they  were  fixed  by  the  Secretary 
of  War  January  25,  1875.  A recommendation  made  last  year  to  reduce  the  rate  on 
empty  barges  on  return-trips  was  not  acted  on.  This  reduction  would  have  decreased 
the  receipts  $5,078.88  during  the  past  year. 

Considering  the  increase  in  the  river  commerce,  the  present  rate  of  toll,  including 
the  recommended  reduction,  will,  I think,  be  amply  sufficient  for  paying  all  expenses 
of  management  and  repair,  and,  in  addition,  will  permit  the  necessary  permanent  im- 
provements to  be  gradually  made.  If  all  parts  of  the  canal  were  in  perfect  condition, 
a reduction  in  the  rate  of  toll  could  now  be  made  ; but  it  is  hoped,  by  the  accumulation 
of  a surplus  and  by  the  judicious  expenditure  of  a portion  of  the  income  for  radical 
improvements,  to  greatly  reduce  the  operating  expenses,  and  thus  permit  in  the  future 
a much  greater  reduction  than  could  now  be  made. 

Many  companies  and  private  individuals  are  of  the  opinion  that  there  should  be  some 
reduction  made  in  their  favor  on  account  of  their  extensive  use  of  the  canal;  for  in- 
stance, the  Henderson  Packet  Company,  when  the  falls  are  not  navigable,  have  two 
boats  through  daily,  and  have  paid  as  tolls  during  the  past  year  $10,483.10.  It  has 
also  been  suggested  that  a reduction  should  be  made  on  barges  of  certain  sizes,  as  an 
inducement  to  owners  to  build  boats  which,  when  combined,  would  exactly  fill  the 
lock-chambers.  While  these  suggestions  are  worthy  of  consideration,  I should  hesi- 
tate to  recommend  any  change  in  the  present  system  of  tolls  ; it  is  simple  and  gives  rise 
to  no  questions  of  judgment  or  disagreements  between  parties  using  the  caual  and 
those  managing  it. 

RECEIPTS  AND  DISBURSEMENTS. 

During  the  year  1876,  the  river  has  been  at  a most  favorable  stage  for  navigation, 
and  our  own  records,  as  well  as  the  report  of  the  Cincinnati  Chamber  of  Commerce, 
show  that  the  river  commerce  has  been  constantly  increasing.  A portion  of  this  in- 
crease is  undoubtedly  due  to  the  enlargement  of  the  canal  and  the  reduction  of  tolls. 

During  the  year  there  have  been  but  4 days  when  there  was  less  than  4 feet  in  the 
canal,  and  only  35  days  when  the  gauges  showed  more  than  11.5  feet. 

The  receipts  for  the  year  have  amounted  to  $80,762.27,  being  $10,586.66  in  excess  of 
the  receipts  of  1875. 

The  expenses  of  the  past  year  have  been  $69,476.21.  Of  this  amount,  $25,410  was  ex- 
pended for  permanent  improvements,  leaving,  as  the  cost  of  superintendence,  manage- 
ment, and  repairs,  $44,065.69.  Notwithstanding  the  extensive  expenditures  for  perma- 
nent improvements,  the  receipts  have  exceeded  the  disbursements  $11,296.06. 

All  the  surplus  receipts  could  have  been  expended  during  the  year  had  work  already 
authorized  been  hurried ; but  as  the  work  is,  to  a great  extent,  done  by  our  regularly 
employed  mechanics  and  laborers,  it  was  more  economical  to  do  it  slowly,  and  not  in- 
crease the  labor-account  by  the  employment  of  a large  number  of  men. 
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As  in  previous  years,  a large  proportion  of  the  receipts  have  been  from  iron  ore,  coal, 
and  salt.  Boats  so  loaded  have  contributed  the  following  amounts  : 

684  boats,  carrying  about  9,743,000  bushels  coal 
136  boats,  carrying  about  2,469,000  barrels  salt. 

284  boats,  carrying  about  85,108  tons  iron  ore  .. 

Empty  boats  returning 


Total 39,408  93 

A few  companies  and  individuals  have  contributed  largely.  The  following  figures, 
though  not  absolutely  correct,  are  a close  approximation  : 

Henderson  Packet  Company $10,483  10 

W.  H.  Brown -• 8, 595  06 

Kanawha  Salt  Company -4 6,  165  69 

John  A.  Wood....... 4,276  20 

S . Horner  & Co 2, 260  94 


Total 31,780  99 


WORK  PROJECTED  FOR  NEXT  YEAR. 

Experience  is  constantly  developing  new  work,  and  it  is  impossible  to  make  certain 
predictions  at  the  beginning  of  a year;  but  it  is  probable  that,  if  money  and  time  are 
available,  the  following  work  will  be  attempted  during  the  coming  year: 


Superintendence,  management,  and  repairs $45,000  00 

Night-work  and  extra  labor 600  00 

N — — - 

Total 45, 600  00 


Two  sets  of  lift-gates  for  old  locks 

One  set  guard-gates  for  old  locks 

Office  for  superintendent 

Additional  cisterns  and  fire-apparatus 
Surveying  land  and  making  corners.. 

Repairing  miter-sills  of  old  locks 

Coal-elevator 

Lathe  and  additional  machinery 

Cottages  for  lock-hands 

New  guard-gates  at  new  locks  ? 

New  guard-gates  at  head  of  canal  $ ’* 

New  masts  for  suspending  gates 

WORK  FOR  THE  FUTURE. 

The  old  locks  should  be  rebuilt,  converting  the  three  chambers  into  two,  and  the 
bridge  crossing  these  locks  should  be  moved.  It  is  a question  for  consideration 
whether,  when  the  old  locks  are  repaired,  they  should  not  be  made  wider;  with  their 
present  width  they  would  accommodate  but  a small  portion  of  the  boats  on  the  Ohio 
and  Mississippi  Rivers. 

The  dry-docks  should  be  enlarged  and  the  gates  should  be  made  higher. 

More  spacious  basins  should  be  provided  at  the  head  and  at  the  foot  of  the  locks. 

The  wall  on  the  north  side  of  the  c tnal  should  be  rebuilt. 

The  coping  of  tbe  side- walls  and  the  miter-sills  of  the  new  locks  should  be  replaced 
by  harder  stone.  The  banks  in  the  vicinity  of  the  new  locks  should  be  graded  and 
protected. 

The  present  wooden  shops  should  be  replaced  by  more  permanent  structures. 

In  five  or  six  years  it  is  probable  the  lift-gates  of  the  new  locks  will  commence  to 
decay  and  require  renewing. 

If  the  river  commerce  continues  to  increase,  the  capacity  of  the  canal  will  have  to 
be  increased,  or  frequent  delays  will  be  unavoidable. 

Steam  or  water  power  must  be  applied  to  the  gates,  and  some  means  must  be  devised 
for  facilitating  their  movement.  . 

The  time  required  for  filling  and  emptying  the  lock-chambers  must,  if  possible,  be 
reduced. 

Of  all  this  work  tbe  last  two  items  are  in  my  opinion  the  most  important  at  present, 
as  they  would  givatly  reduce  the  cost  of  management  and  time  of  lockage. 

The  reduced  expenses  and  increased  surplus  would  pay  for  most  of  the  necessary 
work  as  rapidly  as  it  may  be  required,  though  of  course  this  surplus  can  never  be  ex- 
pected to  pay  for  rebuilding  and  enlarging  the  old  locks  and  dry-d  ck. 


$6,000  00 
6,000  00 
1,  000  00 
1,000  00 
1,000  00 
600  (30 
2, 000  00 
1, 000  00 
6,000  00 

22,601  17 


$16,600  68 
2,572  86 
16,691  71 
13, 543  68 
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The  present  system  of  suspending  the  gates  of  this  canal  has  proved  defective.  The 
masts,  which  are  of  wood,  are  decaying,  and  the  suspension-rods  are  too  light.  The 
rollers  do  not  work  well,  and  it  is  almost  impossible  to  keep  the  track  clear  for  them. 
I believe  it  would  be  an  improvement  to  abandon  the  rollers  and  put  in  iron  masts 
with  'sus pending-rods  of  a sufficient  size  to  bear  the  weight  of  the  gates.  I also  be- 
lieve it  would  facilitate  the  movement  of  the  gates  to  sink  the  floor  of  the  lock-chamber 
just  above  the  gates,  and  thus  drop  the  sediment  out  of  the  way.  I believe  it  also 
practicable  to  place  additional  wickets  in  a wall  below  the  gates  and  thus  greatly 
reduce  the  time  of  filling  and  emptying  chambers.  The  repairs  of  the  miter-sills  of 
the  new  locks,  which  must  be  done  in  a few  years,  would  afford  an  opportunity  for 
also  doing  this  work. 

There  are  many  methods  of  applying  power  to  the  gates,  but  to  select  the  one  most 
simple  and  effective  requires  time  and  study.  Using  water  under  a heavy  pressure 
for  transmitting  power  from  some  central  point  to  the  gate,  presents,  as  a method, 
many  advantages  and  but  few  defects.  This  method  would  be  economical,  requiring 
but  few  to  manage  it,  and  the  machinery  would  all  be  very  simple  and  not  liable  to 
get  out  of  order. 

The  present  method  of  removing  sediment  from  the  canal  by  dredging  is,  in  my 
opinion,  the  only  practicable  one,  and  past  experience  has  shown  that,  even  with  the 
poor  and  imperfect  machinery,  deposits  could  be  removed  very  rapidly,  in  fact,  almost 
as  rapidly  as  navigation  demanded  ; and  with  the  new  boats,  &c.,  it  does  not  seem 
probable  that  any  serious  delay  could  occur. 

Sluicing  out  the  sediment  has  been  frequently  referred  to,  but  I do  not  believe  it 
would  be  of  such  service  as  an  auxiliary  to  the  dredges.  The  sediment  is  principally 
deposited  during  high  water,  at  a time  when  no  current  would  be  admissible,  and  the 
dredges  will  generally  have  removed  a great  part  of  this  sediment  by  the  time  a fall  in 
the  river  would  permit  sluicing  out.  The  deposit  in  the  locks  is  the  most  troublesome 
and  most  extensive;  it  is  washed  in  from  below  by  an  eddy.  Sluicing  out  the  canal 
would,  I think,  assist  but  little  in  removing  this  deposit. 

TABLES  ANNEXED  TO  REPORT. 

In  table  No.  1 the  number  of  lockages  by  day  includes  all  from  7 a.  m.  to  6 p.  m. ; and 
the  number  by  night  includes  all  from  6 p.  m.  to  7 a.  m.  Under  the  head  of  “Great- 
est number  of  lockages  in  one  day,”  a consideration  of  the  time  occupied  and  tonnage 
will  give  the  best  idea  of  the  capacity  of  the  canal.  This  tonnage  is  proportionally 
greatest  during  coal-runs,  as  in  March,  April,  and  May,  and  the  time  occupied  in- 
cludes not  only  the  time  required  for  removing  gates  and  filling  chambers,  but  the  long 
time  required  for  removing  boats. 

The  expenditures  given  in  table  No.  3 are  divided  into  “ Superintendence,  manage- 
ment, and  repairs,”  and  “ Permanent  work.”  The  first  embraces  the  operating  ex- 
penses of  the  canal,  and  will  be  incurred  yearly ; the  second  embraces  such  expenses 
as  are  permanent  in  their  nature. 

The  expenses  of  passing  boats  and  dredging,  &c.,  are  comparatively  uniform,  and 
the  cost  of  work  is  regulated  by  the  number  of  boats  passed  and  amount  of  sediment 
removed. 

The  cost  of  dredging  is  low,  considering  the  imperfect  condition  of  dredges,  &c., 
during  a portion  of  the  year,  the  many  delays  and  interruptions,  and  the  distance  the 
material  dredged  has  to  be  moved. 

Table  No.  5 gives  comparative  statistics  for  the  years  1874, 1875,  and  1876 ; 1874  only 
includes  the  time  from  June  11,  when  the  Government  took  charge,  to  the  end  of  the 
calendar  year.  It  will  be  seen  that  a gradual  reduction  has  been  made  in  the  expenses 
of  operating  the  canal,  the  cost  of  this  work  for  the  year  1876  being  $2,519.68  less  than 
for  the  year  1875. 

CONCLUSIONS  AND  RECOMMENDATIONS. 

The  past  year  has  been  very  favorable,  both  as  regards  the  condition  of  the  river, 
the  receipts  from  tolls,  and  the  work  accomplished,  and  the  indications  of  a continued 
ncrease  in  the  river  commerce  insures  the  maintenance,  if  not  the  radical  improvement, 
of  the  canal.  The  canal  and  appurtenances  are  now  in  a much  better  condition  than 
ever  before.  The  dredging  apparatus  is  in  perfect  order,  and  the  machine-shops  offer 
ready  means  for  repairs,  &c. 

I would  respectfully  recommend  that  the  present  system  of  superintendence  and 
management  be  continued ; that  for  the  year  1877  the  rates  of  tolls  aud  charges  be  as 
follows : 

Tolls. 

On  steamboats  and  model  barges,  10  cents  per  ton  under  tonnage. 

On  square  bargefc,  flats,  coal-boats,  &c.,8  cents  per  ton  measured  capacity. 

Steamboats  under  50  tons  and  flats  under  63  tons,  $5. 
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Square  barges  and  coal-boats  which  have  passed  through  the  canal,  returning  empty, 
5 cents  per  ton  measured  capacity. 

On  rafts  of  logs,  &c.,  measurement  and  rates  the  same  as  for  flats. 

Boats  belonging  to  the  United  States,  free. 

Charges. 

For  use  of  dry-dock,  one  day,  $20 ; each  additional  day,  $10. 

For  towing,  ordinary  rates  of  harbor-boats. 

For  use  of  dredges,  $30  per  day  for  each  dredge. 

For  use  of  steam-pump  on  towboat,  $2.50  per  hour.  Authority  has  already  been 
granted  for  towing  under  certain  restrictions. 

Heretofore  the  condition  of  the  dredges  has  made  it  necessary  to  keep  them  at  work 
all  the  time  in  the  canal,  but  I hope  in  future  that  deposits  can  be  more  rapidly  re- 
moved. If  such  is  the  case,  there  will  be  times  when  the  dredges  will  be  idle,  and  as 
there  are  now  othess  at  Louisville,  they  might  then  do  private  work. 

If  through  unavoidable  accident  or  through  any  fault  of  the  canal  management  a 
boat  should  sink  in  the  canal,  it  would  certainly  be  the  duty  of  our  towboat  to  ren- 
der assistance  free  of  charge  ; but  if  an  accident  should  be  caused  by  evident  careless- 
ness, boats  responsible  should  be  made  to  pay  for  assistance. 

I would  respectfully  renew  the  recommendation  and  suggestions  contained  in  my 
report  for  1875,  namely  : 

That  the  question  of  jurisdiction  at  the  head  of  the  canal  be  determined. 

That  the  surveyors  of  customs  be  requested  to  furnish  the  collector  of  tolls  with  the 
measurement  of  vessels  liable  to  pass  through  the  Louisville  and  Portland  Canal. 

That  some  action  be  taken  upon  the  repairs  of  the  old  locks  and  dry-docks. 

That  action  be  taken  upon  the  rules  and  regulations  for  the  government  of  the 
canal  and  those  using  it,  suggested  in  reports  of  1874  and  1875. 

I would  in  addition  recommend  the  building  of  a coal-elevator  with  a capacity  of 
1,000  tons,  and  office  for  the  superintendent  of  the  canal,  and  a few  small  cottages  for 
the  accommodation  of  the  lock-hands.  I would  suggest  the  preparation  and  printing 
of  a descriptive  report  of  the  canal,  with  such  plates  as  may  be  required  for  an  under- 
standing of  its  various  parts.  During  the  past  two  years,  many  visitors,  especially 
foreign  engineers,  have  called  upon  us,  and  the  n eed  of  such  a report  and  description 
has  been  felt. 

In  conclusion  I would  state  that  during  the  year  the  superintendent  and  his  assist- 
ants have  performed  their  duties  in  a most  faithful  and  efficient  manner. 

I am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 

Captain  of  Engineers. 

Major  G.  Weitzel, 

Corps  of  Engineers,  U.  S.  A. 


Table  No.  1— Statement  of  boats  passed  through  Louisville  and  Portland  Canal , number  of  lockages,  and  amount  dredged,  for  year  ending  December  31, 1876. 
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Table  No.  2. — Statement  of  receipts  of  Louisville  and  Portland  Canal  for  year  ending  De- 
cember 31,  1876. 


Number. 

Designation. 

Number  of  tons 
under  tonnage. 

Price  per 
ton. 

Amount  of  tolls 
collected. 

824 

Steamboats 

295,  307 
45,  583 
141,  858* 
386,  743£ 

$0  10 
10 

$29,  530  70 
4,  558  30 
14, 185  85 
30,  939  46 
640  00 

267 

Towboats  

571 

Model  barges 

10 

1474 

Square  barges 

08 

128  : 

Small  boats 

$5  each 

Total  receipts  from  tolls 

79,  854  31 
220  96 

Total  receipts  from  dry -dock  . 
Total  reoeiotiS  from  towage  _ _ _ 

275  00 

Total  reeeints  from  rents.  

412  00 

Total  reeeints  for  vear  1876  

80,  762  27 

Balance  on  hand  January  1,  1876 $15,  669  54 

Received  during  year  1876  80,  762  27 

Total ' ............ 96,431  81 

Expended  during  year  1876  69,  476  21 

Balance  on  hand  January  1, 1877  26,  955  60 
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Table  No.  3. — Statement  of  expenses  of  superintendence,  management,  and  repair  of  the 
Louisville  and  Portland  Canal  and  accessories,  for  the  year  ending  December  31, 1876. 


Superintendence,  management,  and  repair. 


Month. 

• ✓ 

Lockage  department. 

Dredging  department. 

6 

i 

'P 

9 _ 

oo  eg 
a ft 
A g 

a 

Ph 

03 

bl) 

3 

OQ 

8 

§ 

ft 

g 

© 

© 

P 

§ 

1 

H 

i 

p 

s . 

_ 03 

II 

eg  ft 

„a  © 

o f-> 

P 

Ph 

13 

o 

H 

January  . . . 
February . . 

March 

April 

May 

June 

July 

August 

September 

October 

November . 
December  . 

Total 

$2,  404  37 
2,  358  33 
2,  370  00 
2,  344  00 
2,  333  50 
2, 195  00 
2, 195  00 
2, 145  00 
2,  209  66 
2,  205  00 
2,  205  00 
2,  205  00 

$502  95 
58  99 
136  55 
23  60 
37  51 
117  92 
98  90 
147  44 
173  09 
105  97 
96  45 
80  00 

$7  84 

14  83 
1 50 
8 16 
7 68 

12  42 
16  66 
18  20 

17  34 

18  49 

$20  50 
24  00 

24  00 

14  98 

32  35 

15  40 
42  20 

$2,  935  66 
2,  441  32 
2,521  38 
2,  393  10 
2,  394  15 
2,  320  60 
2,  326  25 
2,  304  86 
2,399  41 
2,329  17 
2,  334  19 
2,  345  69 

$1,  087  16 
1,  020  00 
1,  087  14 
1, 028  00 
1,082  00 
1,  035  34 
940  00 
940  00 
943  75 
970  66 
951  37 
940  00 

$296  25 
214  05 
50  74 
465  43 
205  33 
99  65 
179  00 
412  10 
313  29 
342  73 
246  82 
169  10 

$1,  383  41 
1, 234  05 
1, 137  88 
1,  493  43 
1, 287  33 
1, 134  99 
1, 119  00 
1,  352  10 
1,  257  04 
1,  313  39 
1, 198  19 
1, 109  10 

27, 169  86 

1, 579  37 

123  12 

173  43 

29,  045  78 

12,  025  42 

2,  994  49 

15,  019  91 

Month. 

Permanent  improvements  and  repairs. 

Grand  totals. 

© 

a 

'o 

eg 

s 

g 

o 

43 

cS 

M 

1 

H 

oa 

© 

&C 

© 

u 

Q 

1 

o 

m 

*6 

3 

p 

8 

| 

§ 

1 

o 

H 

January 

$634  08 
27  95 
10  37 
100  00 
151  75 

•{ 

15  00 1 

651  82  £ 
140  34  1 

Telegraph 

$384  43 

$1, 018  51 
3,  111  90 
222  98 
292  75 
481  21 

4, 938  16 

3,  525  09 

.3,  624  35 
515  07 
826  96 
5, 174  45 
1,  679  09 

$5, 337  58 
6,  787  27 

3,  882  24 
4, 179  28 
4, 162  69 

8,  393  75 

6,  970  34 

7, 281  31 
4, 171  52 

4,  469  52 

8,  706  83 
\4,  533  88 

February . . 

March 

April 

May 

$42  35 
117  61 
159  00 
275  48 

270  17 

89  00 

1,  549  28 
269  15 
56  67 

252  62 
9 96 

$3,  041  60 

53  98 
130  35 

3,  083  91 
1,  031  65 

Hedge 

Telegraph 

95  00 
33  75 

June 

July 

August 

September . 
October 

November . 
December  . 

Total 

$1,208  01 

333  92 

1,  038  92 
200  00 
591  73 

329  93 
1,  523  29 

Abstract  of  titles 

Cistern 

Telegraph 

Cistern 

....  do 

Mileage 

...do  

Bridge 

New  guard-gates 
Bridge 

3,  000  00  ? 
329  63  5 
26  I 

3 00  < 

4 50 
45  92 

178  56 
541  25  ? 
3,  398  83  > 

5 50 

3,  091  29 

7,  341  49 

5,  225  80 

1,  731  31 

8,  020  63 

25,  410  52 

69,  476  21 

Table  No.  4. — Statement  of  expenses,  with  cost  of  dredging,  lockages,  $'C.,for  year  ending  December  31,  1876. 
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Lockage  and  dredging  departments  combined. 

•<Ut?8 

jo  jojjuq  jod  jsoq 

Gents. 

0.65 

0.92 
0.82 
0.  77 
1.23 
1.80 
1.61 
0.69 
0.  95 
0.  94 
1.72 

1.04 

•9J0 

uo.it  jo  uoj  aod  jsoq 

Sooevooooooo  ! 

g lO  r-i  CO  TJ<  05  C*5  V-  T-(  OO  ITS  . 

^ 10  t-'  od  od  « ! 

7.86 

•^boo 

jo  xoqsnq  aod  jsoo 

tat-inNI'HH.J'Ot'NOlH 

•“loar-i-t'iototowt-to® 

gH-HHHHrtHHHHH 

o © © © © © © © O O ® © o 

0. 170 

•oS'Bnnoj 

japun  uoj  aed  jsoq 

•g©®<JlOO<?*®05COr-l— (<0«0 

i ri  oi  Tf  so'  r-i  irf  ri  ci 

rH 

5.  06 

•J'BOq  J9d  J8O0 

lOr^QOOOOiO^HQOlOCOCO  — 
r'-iO©^©icaor-0!Tf©© 

©©<?*©©©oi©r-<?iaoio 

TF  t'-  tH  HHHHH  CO 

13  53 

•oSuqooj  aod  jsoq 

«(Nos'c(<-<*<a5(M  — r-iftosoi 

ooco©'i<eoi-<eo®©MiB05 
®M«CTt-KNC15»MW- it£> 

27  47 

•sejnj 

-ipuodxo  Ajqjnoj\[ 

$4,  319  07 
3,  675  37 
3,  659  26 
3,  886  53 
3,  681  48 
3,  455  59 
3,  445  25 
3,  656  96 
3,  656  45 
3,  642  56 
3,  532  38 
3,  454  79 

44,  065  69 

Dredging  department. 

True  cost  of 
dredging. 

•pjuA 
oxqno  j9j 

•EScocotococNaofftoosaoior- 

§cd©a5c4o5irfodoicj(ii'i5od 

-HrHS* 

10.6 

■AiqjuoH 

$970  41 
792  05 
765  88 
1,  115  93 
1,  027  33 
540  97 
267  14 
1,  289  44 
1,  037  73 
1,  063  39 
796  52 
447  43 

10, 114  22 

Deductions  for 
towboat  earn- 
ings, &c. 

•sSnxuxeo 

jnoqAVOX 

00  06 
00  08 
00  001 

00  S$ 

275  00 

•gmij  jsox 

©oo©©oi<oto-4©r-t'- 
©©©o©©oo©co©©© 
ooojoii'-©^— < a*  © © — i 

©’*fi"*©t'*OiLO©rHlO©© 

^ ^ (7*  —i  io  ao  c*o*^© 

4,  630  69 

pjeA  oxqno  jod  jsoq 

^2lO©O5©iO(N5*ir5©Q0l^<M 

£CO©*C*^iHO*Tji©<^lOrH~-( 

15.8 

•sajnj 

•ipnodxo  Ajqjuoj^; 

$1,  383  41 
1,  234  05 
1, 137  88 
1,  493  43 
1,  287  33 
1, 134  99 
1,119  00 
1,  352  10 
1,  257  04 
1,  313  39 
1,  198  19 
1, 109  10 

15,  019  91 

Lockage  department. 

•oSbuuoj 

jepun  uoj  jod  jsoq 

^2©©©O;<M©tO©a5Q0-H(M 

sjtOO3O3©'Vt-f0O><O<?*Tj<CO 

^ oi  t-‘  d <ri  rH  ci  co  eo  co  ci  ao 

3.33 

•jBoq  aod  jeoQ 

©©r^rfioioicr^c^io^©  ! 
© 00  © 00  © © © lO  CO  © © © 

^©QOlOCOl>00©rHt-.lOCO 
Gim  HH  c* 

8 90 

•aSuqooj  aod  jsoo 

©O*^©©©— iQ0©O*O*— < 
iorr©ooQOir:©io©TH(M© 

©©— iTt<00TT<lO©©iOOJ© 
Tt<©<7*r-1 

m 

18  12 

•sajnj. 

-ipnodxo  Ajqjuoj\[ 

$2,  935  66 
2,441  32 
*2,  521  38 
2,  393  10 
2,  394  15 
2,  320  60 
2,  326  25 
2,  304  86 
2,  399  41 
2,329  17 
2,  334  19 
2,  345  69 

29,  045  78 

Month. 

January 

February . . .- 

March  

April  

May 

June 

July 

August 

September 

October  

November 

December 

Total 

Table  No.  5. — Comparative  statement  of  receipts,  boats  passed,  worJc  done,  and  expenses,  Louisville  and  Portland  Canal,  for  year  ending  December  31,  1876. 
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£ fcfl 
o a 
H-S 


CO  — I rH 
in  CO  34  I ^ 

m in  o*  co 
05  co  co 
CO^l-  I CO 

o'  eT  o'  ! t-T 

34  ir-  C30  ! 


04  <24  05  j ^ 

05  O I ^ 
CO  05  04  X) 
^ O 04  04 


04  I?  CO  I CO 


O O CO  I 
04  GO  ’-h  1 

m co  co  I 
ao-Tof 


in  co  co 

00  05  o 
00  GO  34 


05  in  in 

rf«  co 
34  t-  r- 


co  co  in 
r-  co  oo 


» o ^ 
r-  m 


CO  04 
05  05 

3f  ^ 


34 
in  o 

31  CO 

in  co 


•jaareSBtreai 
sosaodxo  jbj 
-ojSaipnxoui 
‘aoa  jbd  q.eo3 

, 9.12 

6. 14 
5.  06 

■so3b 

-3[00l  JO  'OR 

• rH  Tf< 

• O O 

• Tf  CO 

3,005 

■p980]0  85[00{ 

sAup  jo  -ojq; 

• CO  05 

• 05  m 

©4 

in 

•jeoq 
-AiojAq  atu 
S9[iai  jo  ’0^ 

• m 

• co  co 

• co  t- 

• 00  rH 

j f-Tcf 

4,  036.  5 

p,Sp9jp  spreA 
oxqno  jo  -o^[ 

! oo  oo 
• 00  00 

• TJ4  05 

. o'  ^ 

• 05  05 

i 

185, 476 

Total  boats  and 
tonnage. 

Tonnage. 

m m co 

CO  05  ^ 

coco  ^ 

rf**  !>*  rH* 

m r- 

34  C—  00 

O 

m 

o 

35 

d 

fc 

1,164 

2,  881 
3,  264 

7,309 

Small 

boats. 

t§ 

39 

90 

128 

!**• 

m 

34 

Square  barges. 

Measured 

capacity. 

158,909 
333,  510£ 
388,  743 

*4* 

34 

co 

§g 

o 

690 
1,  270 
1,  474 

3,  434 

Model  barges. 

Under 

tonnage. 

• t-4^  Hl« 

• 00 

• — « in 

• m oo 

• cc'i-T 

• TJ< 

• rH  rH 

288,376 

£ 

593 

571 

1, 164 

Towboats. 

Under 

tonnage. 

14,  440 

44,  420 

45,  583 

104,  443 

o 

34  rH 

05  00  CO 
34  34 

o 

CO 

Steamboats. 

Under 

tonnage. 

101,  016 
234,  248 
295,  262 

34 

in 

© 

co 

o 

Tf  34 

CO  CO  00 

00 

Year. 

1874  

1875  

1876  

Total 

•[BJ0J  pUUJQ 

$25, 142  11 
49,  759  48 
69,  476  21 

144, 377  80 

■JU9UI 

-OAOjdmt  JU9UBOIJ9  J 

$115  95 
3,  174  11 
25,410  52 

28,  700  58 

•jredei  pun 

‘jU9UI9g'B  OB  m ‘9099 

-pu9)utJ9dns  pejox 

$25,026  16 
46,  585  37 
44,  065  69 

115,  677  22 

Expenses  dredge  department. 

W>I 

$9,  065  41 
17,  066  96 
15,  019  91 

41,  152  28 

•sasBqo 
-and  [Baoaof) 

$69  50 
69  51 
19  75 

158  76 

-SnijBOTjqnq 

$106  95 
186  80 
. 104  87 

IS 

00 

CO 

•\ovl& 

$1,599  00 
3,  053  25 
2,  072  00 

6,  724  25 

1 

•ejredo'ji 

$459  96 
884  22 
797  87 

2, 142  05 

Labor. 

ii 

S * 

$633  18 
265  42 

898  60 

Regular. 

$6,  830  00 
12,  240  00 
11,  760  00 

30,  830  00 

Expenses  lockage  department. 

•IBjox 

$15,  960  75 
29,  518  41 
29,  045  78 

74,  524  94 

•89SU9d 
-X9  90IJJ0 

$35  45 
39  08 
173  43 

247  96 

•S9SBqo 
-and  x'Bjeueo 

$85  80 
67  21 
143  25 

296  26 

•oSbioj 

$275  02 
337  07 
294  38 

906  47 

•ejqSiq 

$44  27 
108  85 
123  12 

276  24 

•satBdea; 

' 

$420  43 
700  63 
1, 141  74 

2,  262  80 

Labor. 

Extra. 

• t'-  co 
; m oo 

• in  o> 

• ^ o 

845  43 

Regular. 

$15,  099  78 
27,  720  00 
26,  870  00 

69,  689  78 

Year. 

1874  

1875  

1876  

Total 

I 


